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Introduction
Financial systems all over the world have grown tremendously over the decade leading up to the Global Financial Crisis of 2008/9, both in absolute terms and relative to the size of the real sector. Financial sectors are largest in advanced countries but financial systems in developing countries have been catching up. Especially offshore financial centers have developed large financial sectors relative to the size of their underlying economies. The growth of the financial industry has long been considered a positive development by academics and regulators and has been facilitated by policies of financial liberalization. But is more finance necessarily better? And what concept of financial system -a focus on intermediation activities, or a focus on its size, including both intermediation and other auxiliary "nonintermediation" activities -is relevant for real sector outcomes?
This paper assesses the relationship between the size of the financial system, as gauged by its value added share in GDP 1 , and the degree of intermediation, as proxied by private credit to GDP, on the one hand, and GDP per capita growth and growth volatility, on the other hand. We contrast the effect of financial sector size with that of financial intermediation, and analyze whether intermediation and other non-intermediation activities have differential effects on growth and volatility.
Our analysis is motivated by two different views of the role of finance in an economy:
the financial system as facilitator for the rest of the economy versus the financial system as a growth sector in itself which also performs non-intermediation activities. The 'intermediation or financial facilitator view' emphasizes the importance of the financial sector in mobilizing funds for investment and contributing to an efficient allocation of resources across households and enterprises (i.e., the "traditional" interest generating business). 2 In doing so the financial 1 Several authors have recently used value added of the financial sector, including Philippon (2008) , Philippon and Reshef (2012) , and Cecchetti and Kharroubi (2012) . Measuring the value-added (and therefore the size) of the financial sector, however, is challenging. Basu et al. (2011) , for example, show that current national accounts guidelines attribute the spread between the gross loan interest rate and a risk-free rate to banks' output. They argue that the relevant comparison is not the risk free rate but the rate on similar market debt. They show that adjusting the US national accounts in this fashion reduces banks output by 21 percent. See also Haldane et al. (2010) for a critical discussion of measuring value added of the financial sector. In section 5, we therefore also rely on other indicators for size, i.e., employment share, compensation share and hour share. These data are from the EU KLEMS dataset and are therefore only available for fewer countries and a shorter time period.
2 See Levine (2005) and Merton (1995) for a discussion of the different functions of financial institutions and markets in a modern market economy and the channels through which they can foster economic development.
sector supports capital formation and productivity growth, and ultimately economic growth. It also encompasses additional, more or less public services such as providing access to basic payment and transaction services that are important for the participation of the whole population in a modern market economy. The 'intermediation or financial facilitator view' thus highlights the role of the financial sector in facilitating the proper functioning of the modern market economy specifically in serving the other -non-financial -sectors of the economy. This view implies that the financial sector and the economy somehow develop in sync; i.e. the size of the financial sector adjusts to the economy at large. We would expect that the contribution of the financial sector to GDP develops with certain regularity, as the economy develops.
A very different view is one that focuses on financial services as a growth sector in itself, therefore also performing many to-the-home-country non-intermediation services. This view towards the financial sector often also sees it as an export sector, i.e. one that seeks to build a nationally centered financial center stronghold based on relative comparative advantages such as skill base, favorable regulatory policies, subsidies, etc. Economic benefits also include important spin-offs coming from professional services (legal, accounting, consulting, etc.) that tend to cluster around a financial center. We refer to this focus on financial services as a business in itself as the 'financial center view' encompassing intermediation but also non-intermediation activities. This therefore also includes all noninterest fee business stemming from the view of the financial system as an export sector.
The belief that a big financial system is beautiful has been reconsidered against the backdrop of the Global Financial Crisis of 2008/9 and the sharp output declines brought about by this event. Representatives of financial authorities in advanced countries have voiced their concern regarding the excessive size of the financial sector and called for regulatory restrictions (see e.g. Turner, 2010; Smaghi, 2010 and Trichet, 2010) . It has been claimed that an oversized financial sector could result in misallocation of resources and instability.
Imperfect competition and rent extraction (Bolton, Santos and Scheinkman, 2011; Cahuc and Challe, 2009 ), implicit insurance due to bailouts (Arcand et al., 2011) , and negative externalities from auxiliary financial services which may be useful for some clients but not for society as a whole may lead the financial sector to grow too large relative to its 'social optimum '. 3 Recent empirical research has also embraced the idea that there might be limits to the benefits of finance. This literature focuses on financial intermediation and tests for nonlinearities in the finance-growth relationship (Rioja and Valev, 2004; Shen and Lee, 2006; Favara, 2003; Arcand et al., 2011; Cecchetti and Kharroubi, 2012) . It neglects however that at least in advanced countries, the financial sector has gradually extended its scope beyond the traditional activity of intermediation between providers and users of funds towards nonintermediation financial activities. The importance of traditional financial intermediation relative to these non-intermediation financial activities has declined over time as financial institutions have diversified into non-lending activities (Demirgüc-Kunt and Huizinga, 2010; Baele et al., 2007) . Financial institutions have focused increasingly on proprietary trading, market making, provision of advisory services, insurance and other non-interest income generating activities. As a result, the traditional measures of intermediation activities have become less and less congruent with the reality of modern financial systems and recent papers are not very informative about the effect of financial sector size on growth and volatility.
Given that non-intermediation activities may not exhibit the same profitability and stability as intermediation activities and given that they do not serve to perform the same functions as financial intermediation, it cannot a-priori be assumed that these activities have the same effect on growth or volatility.
In addition to its direct contribution to GDP (as a growth sector) and its indirect effects via the functions provided to the rest of the economy, the financial sector may affect growth through its impact on volatility. 4 While high growth volatility is not necessarily bad as it may be a sign of firms and labor markets being very flexible and adjusting to change, it could also be a sign of periodic excesses and welfare-destroying financial instability. The different 3 An example of financial services which only benefits clients is the restructuring of firm finance to reduce tax payments. 4 Theory suggests that volatility affects growth but predictions about the sign of this effect are ambiguous. In the presence of diminishing returns to investment endogenous growth models predict a negative relationship between business cycle volatility and growth. The opposite holds if precautionary savings, creative destruction, liquidity constraints or high-return high-risk technologies are taken into account (Imbs, 2007) . The empirical literature has documented a negative correlation of growth and volatility at the country level (Ramey and Ramey, 1995) . In our sample we find a negative or zero correlation depending on the time horizon considered.
activities of the financial sector have different effects on volatility. Trading by financial institutions can for instance drive asset price bubbles. Rajan (2005) points out that the incentive structure of investment managers and intense competition lead investment managers to accept exposure to tail risks and to adopt herding behavior. These behaviors can reinforce each other in an asset price boom and drive prices away from fundamentals, creating the conditions for sharp realignment. Non-intermediation activities of the financial sector may, however, also dampen fluctuations in economic activity to the extent that they reduce agency problems and asymmetric information which amplify shocks to the real economy (Bernanke and Gertler, 1989) . Further, depending upon the specific situation, intermediation may reduce volatility by alleviating firms' cash constraints (Caballero and Krishnamurty, 2001) , by reducing the dependence of financial contracts on borrowers' net worth (Aghion et al., 1999) and through its effect on the cyclical composition of investment (Aghion et al., 2010) .
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Financial deepening can also promote diversification which in turn reduces risk and dampens cyclical fluctuations (Acemoglu and Zilibotti, 1997) . Financial intermediation could, however, also increase volatility by increasing leverage, thus making firms more vulnerable to shocks (Kaminsky and Schmukler, 2008) .
This paper aims to shed light on several issues. First, we document trends in the financial industry over the recent past. We show that the size of the financial sector has increased dramatically in both advanced and emerging market economies. We also document the high volatility of the financial sector relative to the economy as a whole. Second, we analyze whether this increase in size has been beneficial for the real economy. We assess how variation in financial sector size is associated with growth and volatility, employing different proxies for financial sector size from different data sources -the share of the financial sector in total value added, employment, working hours and total compensation. Third, we try to disentangle the size versus intermediation effects on growth and volatility. We do this by including size in the regression model while controlling for intermediation. In this way we study the association of non-intermediation with growth and volatility as ceteris paribus any increase in size then comes from non-intermediation activities. Finally, we investigate whether the relationships of financial sector size, intermediation and non-intermediation with growth and volatility differ across time periods and countries' income levels.
In line with previous research, we find that over the long run financial intermediation is positively associated with growth and negatively with growth volatility. Both effects have however become weaker over time. The overall size of the financial sector does not seem to be associated with long-run growth or volatility once we control for intermediation, suggesting that non-intermediation activities are not associated with long-run growth or volatility. Our analysis also shows that neither the size of the financial sector nor intermediation is related with growth over the medium run, i.e. over five-year periods. This result obtains despite a positive growth effect of the size of the financial sector in the subsample of advanced countries when intermediation is controlled for. In the medium run, intermediation and non-intermediation services have opposing associations with volatility.
Intermediation stabilizes the economy -a finding largely driven by the low-income countries in our sample, while non-intermediation services increase volatility -a finding mainly driven by the high-income countries.
Overall, our results suggest that the financial sector size and the associated intermediation and non-intermediation services play very different roles depending on the state of development of a country. In developing countries, shock absorption via credit extension seems to be an important function of the financial sector. An expansion of the financial sector along dimensions other than intermediation does not seem to result in either higher growth or lower volatility. In advanced countries, an expansion of non-intermediation services and the related increase in overall financial sector size increases growth but comes at the cost of higher volatility. Increased intermediation activity by contrast has no effect on our outcome variables in the medium-term though it is associated with higher growth over a longterm horizon.
We build on a large body of research which focuses on the relationship between financial development and economic growth (King and Levine, 1993; Levine and Zervos, 1998; Rajan and Zingales, 1998; Beck et al., 2000; Beck and Levine; 2004) . Levine (2005) provides an overview of this literature. Financial development is usually measured by outstanding credit to the private sector as a share of GDP and an indicator of stock market activity. The general conclusion which emerges from the cross-country studies in this field is that financial sector deepening has a large positive effect on economic growth. More recently, research has focused on the link between financial depth and volatility. The findings depend on the specific sample and estimation methodology used. While some studies suggest that a more developed financial system is associated with reduced growth volatility (Easterly et al., 2000; Denizer et al., 2002; Raddatz, 2006) , others find no robust relationship between these variables (Beck et al., 2006) .
A related strand of literature has explored whether there are limits to the benefits of financial development. These studies have detected important nonlinearities in the relationship between financial development and economic growth. Although there is no consensus on the precise functional form of this relationship, most of the papers conclude that the impact of finance on growth is smaller at higher levels of financial development. The evidence provided by Masten et al. (2007) suggests that financial development has the largest effect on growth in countries with a level of financial development below some threshold, while the effect is found to be close to zero above the threshold. Shen and Lee (2006) suggest that the relationship between growth and financial development is best described by an inverse U-shape, while Favara (2003) finds that growth is an S-shaped function of financial development. Rioja and Valev (2004) find that financial development significantly promotes growth in countries with intermediate levels of financial development. Aghion et al. (2005) argue that the reason for the non-linearity of the finance-growth relationship might be that financial development helps catch up to the productivity frontier, but has limited or no growth effect for countries that are close or at the frontier. One reason for these non-linearities might be the beneficiary of the credit as argued by Beck et al. (2012) who explore the differential growth effects of enterprise and household credit. Consistent with theory they find that the growth effect of financial deepening comes through enterprise rather than household credit.
Most of the financial deepening in high-income countries has come through additional household lending, which thus might explain the insignificant finance-growth relationship across high-income countries.
The difference between our paper and previous research is that our analysis focuses on the impact of the size of the financial sector on economic growth or volatility rather than on the effect of the level of financial intermediation. We share the skepticism that more finance is necessarily better with the literature on nonlinearities. In contrast to this literature, however, we test whether potential nonlinearities arise because financial institutions change their mix of activities as the financial sector expands. More specifically, our paper attempts to discriminate between the impact of intermediation and non-intermediation activities provided by the financial sector, while the empirical studies mentioned above mostly rely on measures of the size of credit markets to gauge the level of financial development. In our empirical analysis these indicators serve to capture the extent to which the financial industry performs its function as an intermediary between borrowers and lenders.
Our paper also relates to the few studies which investigate the expansion of the financial sector without focusing specifically on its growth impact. Philippon (2008) attempts to explain the rise of the financial sector share in US GDP over the postwar period using both theory and evidence. He argues that this evolution has mainly been driven by corporate demand. Haldane et al. (2010) Levine, 2007; Demirgüc-Kunt and Huizinga, 2010) . These studies typically come to the conclusion that diversification into fee-generating activities comes at the cost of increased volatility. The evidence on the effect of increased exposure to volatile non-lending activities on risk-adjusted performance measures is mixed.
Before proceeding, several caveats are called for. First, as this is an initial exploration of the differential relationships between intermediation and non-intermediation financial activities, on the one hand, and growth and volatility, on the other hand, we focus on OLS regressions, leaving issues of endogeneity and omitted variable biases for future research. Second, our hypothesis testing contrasts two different views of the financial system that are not necessarily exclusive, e.g. a larger financial system and center can come with higher 6 A very broad literature has emerged linking cross-country differences in financial development to legal traditions of countries. Specifically, the empirical finance and growth literature has employed legal traditions of countries as instrumental variables arguing that these are the exogenous determinants of financial development. In contrast, there is no comparable literature yet on the exogenous determinants of financial system size and nonintermediation activities. We therefore abstain from instrumental variable techniques. levels of financial intermediation. In robustness tests, we therefore test for an interaction between both concepts. Third, our proxy for financial sector size is a crude indicator focusing on the financial system's contribution to the economy, rather than reflecting the broader concept of its socio-political importance. Along similar lines, our measure of financial intermediation is imperfect by focusing on interest-generating business and abstracting from fee-based intermediation business. In spite of these shortcomings, we still think that our findings are insightful and policy-relevant.
The remainder of the paper is organized as follows. Section 2 introduces the dataset.
Our empirical methodology is presented in Section 3. Sections 4 and 5 discuss our results for our main indicator of financial sector size and alternative indicators stemming from an alternative data source. Section 6 concludes.
Data
The sample employed in the first part of our analysis consists of 77 countries with data for the To gauge the size of financial systems, we use the value added share of the financial sector in GDP from the national accounts tables of the United Nations Statistics Division (UNSD). 8 Gross value added equals output minus intermediate consumption valued at basic 7 Only countries with at least five observations over the sample period are included. Outliers were removed.
8 See the data appendix at the end of the paper for a detailed description of all variables and data sources.
prices. We base our size measure on sector J of ISIC, which is composed of financial intermediation, insurance funding, pension funding and activities auxiliary to financial intermediation. This includes traditional intermediation services such as loan provision to businesses and consumers, but also investment in securities for own account and on behalf of others as well as advisory services. This broad definition of the financial sector implies that our gross value added measure gauges overall financial activity and encompasses both intermediation and non-intermediation activities.
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The data in Table 1 countries for which we have data in both years, more than 70% saw an increase in the value added share of the financial sector. The growing importance of the financial sector is also reflected in the growth rates of real GDP and the financial industry. Columns 3 and 4 of Table   1 show average annual growth of gross value added generated by the financial sector and real GDP over the period from 1980 to 2007, respectively. We learn that the financial sector has outpaced economic growth in all but one country. The last two columns of Table 1 show the standard deviation of the growth of value added of the financial sector and real GDP growth.
A comparison of these figures reveals that the financial sector is considerably more volatile than the economy as a whole.
A direct breakdown of financial sector size into financial intermediation and other non-intermediation activities is not possible on the basis of this data source. We infer the effect of non-intermediation by including next to the size indicator also an indicator of intermediation into the regression specification. Ceteris paribus, a change in size keeping intermediation constant then measures the impact of the other non-intermediation activities.
We use as measure of intermediation the natural logarithm of the ratio of credit to GDP from the financial structure database of the World Bank (Beck et al., 2010) . More specifically, the variable intermediation is defined as the log of claims on the domestic private sector by deposit money banks as a share of GDP. This variable has been used by the finance and growth literature to gauge the impact of the financial intermediation on economic growth (Beck et al., 2000; Beck and Levine, 2004, among others) .
As a preliminary step, we investigate how the size of the financial sector as measured by the value added share, size, is empirically correlated with intermediation. A regression of size on intermediation indicates that lending activities contribute substantially to the value added generated by the financial sector, with a coefficient of 1.6 significant at the 1% level.
An increase in intermediation by one standard deviation increases the share of the financial sector in GDP by about 1.3 percentage points.
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Figures 1 to 3 show the developments of size and intermediation over time in the UK, Turkey and Mauritius. These three countries illustrate the potential divergence between size and intermediation and highlight the importance of going beyond traditional measures of financial development. In the UK, for instance, the financial sector shrank from 9% to 5% of GDP from 1985 to 1990 while lending activities grew substantially over the same period. In the second half of the 1990s the financial industry shrank by another percentage point but intermediation remained roughly constant. Only in the early 2000s did the UK financial system start to increase significantly in size. Turkey witnessed an increase in financial sector size over the sample period, which was not accompanied by an expansion of intermediation activities. However, this overall increase in financial system size was accompanied by a high volatility, possibly related to systemic distress the Turkish financial system experienced over this period. On the other hand, there are many countries like Mauritius in our sample where size and intermediation are both upward trending and move in par.
Summary statistics of the two financial indicators size and intermediation, and our dependent variables GDP per capita growth and growth volatility for the cross-sectional dataset are displayed in Table 2 Panel A. We also show summary statistics for non-intermediation which we proxy by the residuals stemming from our regression of size on intermediation. On average the financial industry accounts for about 5% of a country's GDP.
The residuals measuring non-intermediation are dispersed around a mean of zero. The residual averages of Bangladesh, Senegal and Mali are smallest suggesting that the nonintermediation business is relatively insignificant in these countries. The opposite is the case in Luxembourg, Zambia and Switzerland where country averages are largest. Table 2 Table 3 Panel B show that in this case an increase in volatility is associated with lower growth rates.
Methodology
Our methodology involves two steps. We first investigate the relationship between either intermediation or financial sector size on the one hand and growth and volatility on the other hand:
Growth it = α 0 + α 2 Intermediation it + α 3 X it + ε it (1) Volatility it = β 0 + β 2 Intermediation it + β 3 X it + ε it (2) Growth it = α 0 + α 1 Size it + α 3 X it + ε it (3)
Volatility it = β 0 + β 1 Size it + β 3 X it + ε it (4)
The dependent variables are GDP per capita growth (growth) and its standard deviation (volatility) in specifications (1) and (3), and (2) and (4), respectively. Growth is calculated as the annual difference in the logarithm of real GDP per capita and volatility is the standard deviation of the growth rate within each time period t for each country i. Intermediation equals ln(credit to GDP). Size is the value added share of the financial industry in GDP. X it is a vector of standard control variables consisting of the log of beginning-of-period real GDP per capita, average years of schooling of the population aged 25 and above, and a policy variable. As a policy variable we include either inflation, government expenditures to GDP or trade openness as measured by the ratio of exports plus imports to GDP.
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We estimate this regression for two different datasets. First, we use a cross-sectional dataset in order to capture long-term relationships between the variables in question. In this case, the data are averaged over the entire sample period for each country and volatility is calculated as the standard deviation of the growth rate of per capita GDP between 1980 and 2007. Second, we construct a panel dataset where data were averaged over non-overlapping 5-year windows (i.e. 1980-1984, 1985-1989, 1990-1994, 1995-1999, 2000-2004 and 2005-2007) . The volatility is calculated as the standard deviation of the growth rate for each of the six intervals. Using 5-year periods allows capturing relationships between the variables in the medium term.
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In a second step, we include both size and intermediation in the same regression to check whether a size effect persists once intermediation is controlled for. This allows us to infer the effect of non-intermediation. Ceteris paribus, a change in size keeping intermediation constant measures the impact of a change in the auxiliary non-intermediation activities. This leads us to estimate the following specifications:
Growth it = α 0 + α 1 Size it + α 2 Intermediation it + α 3 X it + ε it (5) Volatility it = β 0 + β 1 Size it + β 2 Intermediation it + β 3 X it + ε it (6)
Size vs. intermediation -main results
In this section, we present the results employing value added share as indicator of the size of the financial sector. The first subsection discusses our findings using the entire sample, i.e. all 
Results for the period 1980-2007
The results in Table 4 show a positive (negative) and significant long-run relationship between intermediation and growth (volatility). Panel A displays the results from OLS estimations of equations (1) and (2) Table 4 Panel A.
In particular, a one standard deviation increase in intermediation is associated with a decrease in volatility by around 0.8 percentage points, compared to an average volatility of 3.5 percent. The Table 5 results show a positive relationship between financial sector size and long-term growth. Panel A displays the results from OLS estimations of equations (3) and (4) using cross-sectional data. The results suggest that there is a positive long-run relationship between size and growth. An increase in the value added share of finance, size, by one standard deviation (3.1 percentage points) is associated with an increase of the growth rate by 0.4 percentage points. Surprisingly, we find that size is not significantly associated with variation in volatility. The results in Table 6 show that once intermediation services are controlled for, financial sector size is no longer significantly associated with GDP per capita growth, but positively with volatility over a medium-run horizon. Panel A shows the results for the crosssectional sample using specifications (5) Table 6 presents the results for the panel data sample. The results show that, over a fiveyear horizon, a larger financial sector size is not significantly associated with growth but positively and significantly with volatility. This suggests that, ceteris paribus, an increase in size which is not driven by intermediation activities is associated with more volatile growth.
In line with previous research we find that credit provision as measured by intermediation boosts long-run growth and stabilizes the economy in both the medium and the long run. This suggests that the non-intermediation and the intermediation variables have opposite relationships with volatility, which may explain the absence of an association of size with volatility in Table 5 Panel B.
Summarizing, our evidence for the period 1980-2007 suggests that an expansion of the financial sector relative to the size of the rest of the economy has a positive relationship with long-run growth but not with growth rates in the medium run. This positive long-run association with growth seems to be driven by intermediation activities. Non-intermediation activities as identified by introducing size while controlling for intermediation do not seem to be associated with growth or volatility in the long term. In the medium run, neither financial sector size nor intermediation is associated with growth. We also find opposing effects of size and intermediation on volatility, with intermediation helping to dampen volatility, while nonintermediation services exacerbating it. These findings are partly in line with the facilitating view of the financial system, while they are not consistent with the financial center view.
Results for the period 1995-2007
It has been argued that the strength of the finance-growth relationship exhibits important variations over time. Wachtel (2005, 2011) , for example, find that the relationship has been weaker in recent decades. They argue that the role of the financial sector in absorbing shocks was more important in the 1970s and 1980s which were dominated by the oil shocks and episodes of high inflation in many countries. They also suggest that in some countries financial liberalization was not accompanied by the requisite development of lending expertise and regulatory skills, leading to credit booms and instability. Financial development might therefore not have generated the growth benefits observed in earlier decades and might have played more of a role in increasing rather than reducing volatility.
Furthermore, technological progress changed the nature and scale of non-intermediation activities over time, potentially leading to a different impact of size and intermediation on growth and volatility.
In order to assess whether the effect of size and intermediation has changed over time we repeat our estimations for a more recent period, the years 1995-2007. 13 The cross-section evidence presented in Table 7 Panel A supports the claim that the finance-growth link has become weaker over time. 14 Neither size nor intermediation is significantly associated with growth. The stabilizing effect of intermediation that was found for the earlier period is still present for the period 1995-2007. It is however weaker than for the entire period 1980-2007.
The evidence for the panel data presented in table 7 Panel B suggests that the relationship between the financial variables and growth and volatility has not changed qualitatively over time. The volatility-reducing effect of intermediation is again slightly weaker for the more recent period. The volatility increasing impact of size, while controlling for intermediation, is slightly larger for the more recent period. In unreported regressions, we also repeat our estimations for the period 1980-1995 and find a positive and significant relationship between intermediation and growth, even when controlling for size. 13 We choose 1995 as the starting date in order to make results comparable to the evidence from the KLEMS database which is introduced in section 5.
14 For reasons of space we omit the regressions which include size and intermediation separately.
Thus, the most fundamental change that we observe over time is the vanishing longrun effect of intermediation on growth from the mid-1990s onwards. This result might be related to the weakening of the stabilizing effect of intermediation as suggested by Rousseau and Wachtel (2005, 2011) .
Cross-country variation: high vs. low-income countries.
Previous studies have also found that the effect of financial intermediation on growth differs systematically across advanced and developing countries. While some studies find that the beneficial effect of intermediation in strongest in middle-income countries (Rioja and Valev, 2004) , others come to the conclusion that this effect is most pronounced in low and middleincome countries (De Gregorio and Guidotti, 1995) . We therefore also explore the differential effects of intermediation and size on growth and volatility across countries at different income levels.
To test for systematic differences in the impact of our financial indicators we split our sample into low-income and high-income countries. Our high-income group includes the 27 countries in our sample that are classified by the World Bank as high-income or upper middle-income countries. The remaining 50 countries form the low-income group. Both groups include countries classified as financial centers. Due to the small number of observations in each income group we discard the cross-sectional estimations and focus exclusively on the panel estimations, i.e. the 5-year windows in our further analysis. We only show the results for specifications (5) and (6) where we include both size and intermediation as explanatory variables. Table 8 The results in Table 8 suggest that neither size nor intermediation is significantly associated with GDP per capita growth in either high or low-income countries. The influence of our financial sector variables on volatility differs across the two income groups. In highincome countries, size is positively and significantly associated with volatility: keeping intermediation constant, an increase in size, probably stemming from non-intermediation activities, is associated with higher volatility in the high-income countries, while intermediation does not enter significantly in the regression of volatility in high-income countries. Intermediation, on the other hand, is significantly and negatively associated with volatility in low-income countries. Unlike in high-income countries, financial sector size is not significantly associated with volatility in low-income countries. Thus, the volatility increasing effect of size (and thus non-intermediation) that was found for the entire sample seems to be driven by high-income countries whereas the negative effect of intermediation on volatility is likely to be driven by low-income countries.
In the Appendix, Table A1, In summary, we find that size while controlling for intermediation is associated with higher volatility only in the high-income countries and with higher growth only in the 1995-2007 period. Non-intermediation services might be more useful in high-income countries since there is more wealth which needs to be managed. A richer society might for instance demand more lifetime consumption-smoothing services. Furthermore, it has been argued that the sources of growth differ across developing and advanced countries. Acemoglu et al. (2002) show that advanced countries which are close to the technological frontier have an incentive to pursue a growth strategy based on innovation whereas developing countries which are further away from the technological frontier typically pursue a growth strategy based on capital accumulation. Traditional intermediation activities might be more suited to support capital accumulation whereas security dealing captured by our size measure controlling for intermediation might be more favorable to the funding of innovative activities (Allen, 1992) . Furthermore, technological spillovers from the financial sector and especially non-intermediation services to the rest of the economy are more likely to occur in highincome countries which tend to specialize more in professional services. Close links between the financial sector and professional services might also explain the volatility increasing effect of size in high-income countries. Since the financial sector is inherently volatile and since the activity level of most other professional services is positively related to that of the financial sector, a larger financial sector with more non-intermediation activities might bring about higher growth volatility in high-income countries. The absence of a stabilizing effect of intermediation in high-income countries and the presence of such an effect in low-income countries might be due to a relatively more important role of the financial sector as a shock absorber in developing countries. In advanced countries, on the other hand, fiscal and monetary policy are used more effectively to stabilize the economy.
Robustness and further explorations
We discuss the results of two additional exercises, one robustness test and one to deepen our understanding regarding the role of size and intermediation.
Our base specifications (1) to (6) Our empirical models (5) and (6) include size and intermediation independently as explanatory variables. This assumes that the financial center view and the financial facilitator view are independent from each other. We also investigate what happens when we interact size and intermediation in the regression framework, i.e. we add size*intermediation to equations (5) and (6). In unreported results, we mainly find no significant results for the interaction terms in the panel data setting and a reinforcing effect for volatility in the crosssection.
Alternative indicators of financial sector size
In section 4 we employed the value added share as a proxy for the size of the financial sector.
This proxy is available for a large set of countries. In order to check the robustness of our results we repeat our analysis with the EU KLEMS database, which offers a variety of indicators for financial sector size for a subset of our previously employed sample.
Specifically, in addition, to the size indicator we used so far, i. (5) and (6) which include proxies for both financial sector size and intermediation.
The estimations using KLEMS data in Table 9 show that size while controlling for intermediation is positively and significantly associated with growth. This holds across all four indicators of financial sector size -value added share, compensation share, employment share and share hours. Controlling for intermediation, a larger financial sector size is also associated with higher growth volatility. This suggests that non-intermediation activities contribute to growth but also stimulate growth volatility. The evidence from the KLEMS dataset yields similar conclusions as the results for the high-income group based on the value added share (size) as reported in Section 4: size has a significant positive effect on both growth and volatility. This shows that our results do not depend on the specific size measure used in the main analysis. Consistent with our previous results on the sub-sample of highincome countries, intermediation does not enter significantly in any of the regressions.
Our findings on the importance of size are not only statistically but also economically significant. Varying with the size indicator and the control variables we include, a one standard-deviation increase in financial sector size is associated with 0.2 and 0.7 percentage points higher growth. However, a one standard deviation increase in financial sector size is also associated with a 0.3 to 0.5 percentage point higher volatility in growth. These estimates are in line with the ones reported above for the larger sample. As additional robustness tests, in the appendix (Table A2) 
Conclusion
Is more finance necessarily better? And what concept of finance -financial center as measured by financial sector size or financial facilitator as measured by intermediation -is relevant for real sector outcomes?
We document that the size of the financial sector has increased dramatically in both the developed and developing world in combination with a high volatility of the financial sector relative to the economy as a whole. In line with previous research we find that in the long run financial intermediation increases growth and reduces growth volatility. Both effects have, however, become weaker over time. The size of the financial sector while controlling for the level of intermediation in an economy does not seem to affect long-run growth or volatility. Our analysis also shows that neither the size of the financial sector nor intermediation is associated with higher growth in the medium run. This result obtains despite a positive growth effect of the size of the financial sector and the non-intermediation component in the subsample of high-income countries. Critically, financial system size, especially non-intermediation services, has a positive relationship with volatility in highincome countries over the medium-term.
For shorter time horizons, we find differential volatility effects depending on the income level of countries. Intermediation and size have opposing effects on volatility.
Intermediation stabilizes the economy, a finding which is largely driven by the low-income countries in our sample. A greater financial sector size increases growth volatility, a relationship mainly driven by high-income countries.
All in all, our results suggest that a financial center role may stimulate growth at the cost of higher volatility for high-income countries. The financial facilitator function seems to help in stabilizing the economy in particular in low-income countries.
This paper offers initial and tentative evidence on the different roles that intermediation and non-intermediation activities play in the growth process of countries, as well as on the importance of different financial sector concepts. We leave issues of endogeneity and omitted variable biases for future research. In spite of these shortcomings, we still think that our findings are insightful and policy-relevant. Future research will hopefully rely on more micro-level data and rigorous identification strategies to disentangle the effects of different financial services and financial system concepts. Growth is the growth rate of real GDP averaged over non-overlapping 5-year windows for the period 1980-2007. The annual growth rate is calculated as the annual difference in the logarithm of real GDP per capita. Volatility is the standard deviation of the growth rate for the 5-year periods. Credit to GDP are claims on the domestic private sector by banks as a % of GDP. Intermediation is the log of claims on the domestic private sector by banks to GDP. Non-intermediation is the average of the residuals from a regression of size on intermediation.
Size is the average value added share of the financial sector in GDP. All financial sector variables are averaged over non-overlapping 5-year periods. *, **, and *** indicate statistical significance at the 10, 5 and 1 % level. 
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Figure 1: Evolution of size and intermediation in the UK
Size is the value added share of the financial sector in GDP. Intermediation is the log of banks' claims on the domestic private sector divided by GDP.
Figure 2: Evolution of size and intermediation in Turkey
Figure 3: Evolution of size and intermediation in Mauritius
Size is the value added share of the financial sector in GDP. Intermediation is the log of banks' claims on the domestic private sector divided by GDP. (5) and (6) using panel data from the EU KLEMS database for the period 1995-2007. The dependent variables are GDP per capita growth (columns (1) to (3)) and growth volatility (columns (4) to (6)). We use four different indicators of financial sector size: the value added share of finance, the compensation share, the employment share and the share of hours worked in finance. The regression coefficients for the control variables are not shown. In addition to the policy variables (inflation, openness and government consumption) we include the beginning-of-period real GDP per capita and schooling as controls. Standard errors are in parentheses and are clustered at the country-level. *, **, and *** indicate significance at the 10, 5 and 1 % level, respectively. (3)) and growth volatility (columns (4) to (6)).. The regression coefficients for the control variables are not shown. In addition to the policy variables (inflation, openness and government consumption) we include the beginning-of-period real GDP per capita and schooling as controls. Panel A shows results using panel data for the sample of high income countries and panel B shows results using panel data for the sample of low income countries. Standard errors are in parentheses and are clustered at the country-level. *, **, and *** indicate significance at the 10, 5 and 1 % level, respectively. (5) and (6) using panel data from the EU KLEMS database for the period 1980-2007. Transition countries were excluded from the sample. The dependent variables are GDP per capita growth (columns (1) to (3)) and growth volatility (columns (4) to (6)). We use four different indicators of financial sector size: the value added share of finance, the compensation share, the employment share and the share of hours worked in finance. The regression coefficients for the control variables are not shown. In addition to the policy variables (inflation, openness and government consumption) we include the beginning-of-period real GDP per capita and schooling as controls. Standard errors are in parentheses and are clustered at the country-level. *, **, and *** indicate significance at the 10, 5 and 1 % level, respectively. 
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